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Abstract. - Validity of Physiculus sudanensis was questioned based on the similarities with Physiculus dalwigki 
and the erroneously assigned type location of ‘Cotes du Soudan’ in the Indian Ocean. After a careful comparison 
with the holotype of P. dalwigki , P. sudanensis is herein considered as a junior synonym of P. dalwigki. A rede¬ 
scription of P. dalwigki is also presented. The genus Physiculus now contains 41 species worldwide, 10 of which 
occur in the Indian Ocean. 


Resume. - Physiculus sudanensis Paulin, 1989, synonyme junior de P. dalwigki Kaup, 1858 (Teleostei, Gadifor¬ 
mes, Moridae), et redescription de cette derniere espece. 
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La validite de l’espece Physiculus sudanensis a ete remise en question par les auteurs, qui ont trouve beau- 
coup de similarites avec P. dalwigki et une erreur de localisation de la localite typique de V ocean Indien. Apres 
une comparaison avec l’holotype de P. dalwigki , les auteurs considerent que P. sudanensis est un synonyme 
junior de P. dalwigki. A present, le genre Physiculus est represente par 41 especes au niveau mondial, dont 10 
sont presentes dans V ocean Indien. 
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indianOcean 11 The genus Physiculus Kaup, 1858 

Species validity currently contains 42 valid spe¬ 

cies distributed worldwide, 9 of 
which occurring in the Atlantic and 11 in the Indian Ocean 
(Eschmeyer et a/., 2017; Froese and Pauly, 2017). Seven 
species occur in the eastern Atlantic Ocean: P. cyanostro- 
phus Anderson & Tweddle, 2002, P. dalwigki Kaup, 1858, 
P. helenaensis Paulin, 1989, P. huloti Poll, 1953, P. karrerae 
Paulin, 1989, P. maslowskii Trunov, 1991, and P. microbar- 
bata Paulin & Matallanas, 1990 (Froese and Pauly, 2017). 
The Indian Ocean species are: P. andriashevi Shcherbachev, 
1993, P. argyropastus Alcock, 1894, P. beckeri Shcher¬ 
bachev, 1993, P. bertelseni Shcherbachev, 1993, P. capensis 
Gilchrist, 1922, P.fedorovi Shcherbachev, 1993, P. marisru- 
bri Briiss, 1986, P. natalensis Gilchrist, 1922, P. nielseni 
Shcherbachev, 1993, P. normani Briiss, 1986, and P. suda¬ 
nensis Paulin, 1989 (Froese and Pauly, 2017). 

Further examination to the origin of the type material of 
P. sudanensis led to the discovery that the specimens were 
collected by Vaillant (1888: 290-292) during the ‘Talisman’ 
cruise in 1883 (Fig. 1) and were deposited in the Museum 
national d’Histoire naturelle (MNHN, Paris). Vaillant (op. 


cit.) mentioned the collection of 6 specimens he identified 
as P. dalwigki. These were collected at two different stations 
(‘dragages’), LXII, 782 m and LXXI, 640 m, both localized 
at ‘Cotes du Soudan’. Looking at the MNHN fish database, 
available through FishBase (Froese and Pauly, 2017), it was 
possible to obtain the detailed collection data and pinpoint 
the locations to the SW of Cape Bojador, off the Western 
Sahara, NW Africa (Fig. 1). 

Paulin (1989b), when revising the morid genus Phy¬ 
siculus, looked at Vaillant specimens and considered them 
as a new species, naming it as P. sudanensis. Moreover, he 
gathered three more paratypes, one from the Socotra-Chagos 
Ridge and two others from the West Indian Ridge (Indian 
Ocean), and gave the Red Sea off the coast of Sudan and the 
nearby Indian Ocean as the species distribution area. 

Obviously, the specific epithet came from the collection 
locality given by Vaillant (1888), ‘Cotes du Soudan’. As 
already pointed by Bailly et al. (1999), unfortunately Pau¬ 
lin did not realize that in Vaillant times, the Soudan region 
was a vast area in central precolonial Africa, between the 
Sahara and the tropical region, extending from the Atlantic 
Ocean to the Red Sea (Van Chi-Bonnardel, 1973), an area 
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Figure 1. - Cruise map of the Talisman expedition in 1883 (after 
Filhol, 1885), with collection locations of Physiculus sudanensis 
(solid square). 


now referred as the Sahel or sub-Saharan Africa. And in fact, 
‘Cotes du Soudan’ in Vaillant times was an area from mid- 
Western Sahara (Cape Bojador) to Senegambia. Moreover, 
Paulin (1989b) also did not notice that Vaillant expedition 
never went to the Indian Ocean, and therefore, whatever 
Vaillant specimens were, they undoubtedly represent an 
Atlantic species and not one from the Indian Ocean. 

Shcherbachev (1993), when revising the Physiculus spe¬ 
cies from the Indian Ocean and adjacent waters of the South 
Atlantic, found that three paratypes of P. sudanensis belong 
in fact to new species, P.fedorovi (holotype) and P. bertelse- 
ni (two paratypes), the three Indian Ocean specimens Pau¬ 
lin added to the type series of P. sudanensis. Nevertheless, 
Shcherbachev (1993) has maintained P. sudanensis as a valid 
species restricted to the Red Sea, off the coast of Sudan. 

Bearing in mind the high similarity found between 
P. sudanensis and P. dalwigki , already noticed by Paulin 
(1989b), a detailed comparison between the known speci¬ 
mens of P. sudanensis and P. dalwigki was done, the results 
of which are presented herein. 

Paulin (1989b), while dealing with P. dalwigki , men¬ 
tioned the fact that Kaup (1858) described this species based 
on specimens (sic) from the Museum national d’Histoire 
Naturelle, Paris and at that time (late 1980s) the holotype 
was considered as lost. He therefore designated a specimen 
from Madeira deposited in the Natural History Museum, 
London (BMNH 1855.11.29.26) as a neotype of P. dalwigki. 

The rediscovery of the holotype of P. dalwigki in Paris 
(Bailly et al ., 1999) allowed a full comparison with other 
material and the published descriptions, both by Kaup (1858), 


Gunther (1862) and Paulin (1989b). As some discrepancies 
have been found between Paulin description and the observed 
type material, Kaup’s original description is very succinct and 
Gunther’s, although detailed, is not based on the holotype, a 
redescription of the species is given herein. 

MATERIAL AND METHODS 

Standard and ichthyological meristic and morphomet¬ 
ric measurements were made following Hubbs and Lagler 
(1958). Other counts and terminology follow Paulin (1989b). 
Light organ measurements follow Shcherbachev (1993). Fin- 
ray and vertebral counts were obtained from radiographs. 

Institutional acronyms follow Sabaj Perez (2010). Other 
abbreviations as follows: SL - standard length; TL - total 
length; HL - head length; D - dorsal fin rays; A - anal fin 
rays; P - pectoral fin rays; V - pelvic fin rays; C - caudal fin 
rays; InV-af - distance between interventral line and origin 
of anal fin; InV-Lo - distance between interventral line and 
anterior margin of light organ; Lo-An - distance between 
posterior margin of light organ and anus; LoD - light organ 
diameter. 


Physiculus dalwigki Kaup, 1858 

(Figs 2-7; Tab. I) 

Physiculus dalwigki Kaup, 1858: 88 (possibly Mediter¬ 
ranean Sea). Paulin, 1989b: 109-110 (Madeira, designation 
of neotype). 

Physiculus sudanensis Paulin, 1989b: 124-125 (Cotes du 
Soudan, 640 m, muddy sand, shells and corals, bottom trawl, 
St. 71; Cotes du Soudan, Cape Bojador (Sahara), 782 m, 
sand and shells, corals, bottom trawl, St. 62, Talisman cruise 
1883, Vaillant coll.). 



Figure 2. - Physiculus dalwigki , holotype, MNHN 1996-1380. 
Scale bar =10 mm. 



Figure 3. - Physiculus dalwigki , ex-neotype, BMNH 1855.11.29.26. 
Scale bar =10 mm. 
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Figure 4. - Physiculus sudanensis , holotype, MNHN 1886-572. 
Scale bar = 10 mm. 



Figure 5. - Teeth of Physiculus dalwigki (MMF 39704, 232 mm 
SL). Same arrangement as in holotype. 



Figure 6. - Gill rakers on first gill arch of Physiculus dalwigki 
(MMF 39704, 232 mm SL). Same number and shape as in holo¬ 
type. 




Figure 7. - Ventral light organ of Physiculus dalwigki. A: Holo¬ 
type (MNHN 1996-1380); B: Holotype of Physiculus sudanensis 
(MNHN 1886-572). Scale bar = 10 mm. 


262 mm SL, Cotes du Soudan, 640 m, muddy sand, shells 
and corals, bottom trawl, St. 71, Talisman cruise 1883, Vail- 
lant coll, (in MNHN database: Maroc, Sahara, Bojador (c.), 
25°39’0”N, 15°58’1”W, corail, sable) (holotype of P. sudan¬ 
ensis) (Fig. 4); MNHN 1886-0570, 156 mm SL, MNHN 
1886-0571, 115 mm SL, MNHN 1886-0573, 231 mm SL, 
same collection data as MNHN 1886-0572; MNHN 1886- 
0574,225 mm SL, Cotes du Soudan, Cape Bojador (Sahara), 
782 m, sand and shells, corals, bottom trawl, St. 62, Talis¬ 
man cruise 1883, Vaillant coll, (in MNHN database: Maroc, 
Sahara, 26°19’59”N, 14°52’59”W) (paratypes of P. sudan¬ 
ensis ); MMF 39704, 232 mm SL, eastern Atlantic Ocean, 
Cape Verde Islands, Boa Vista, off Ponta do Sol, 16°19’N, 
23°03’W, 420-506 m depth, cruise ‘Cabo Verde 2005-06’, 
St. 5/7, bottom trap, 5 Jun. 2005, J.A. Gonzalez leg. 


RESULTS AND DISCUSSION 


Diagnosis 

A species of Physiculus, as defined by Paulin (1989a) 
and Shcherbachev (1993), with the following combination of 
characters: distance from interventral line to anterior margin 
of light organ nil or very short (0.0%-6.1% InV-af); scales in 
longitudinal series ca. 134; scale rows between base of first 
dorsal fin and lateral line 10-13; D1 7-8, D2 63-67; A 67-72; 
P 24-26; V 5-5; vertebrae: 56-59. 


Material 

Holotype, MNHN 1996-1380, 190 mm SL, unknown 
collection data, probably Mediterranean (Kaup, 1858) 
(Fig. 2); BMNH 1855.11.29.26, 193 mm SL, Madeira, R. 
T. Lowe leg (ex-neotype) (Fig. 3); MNHN 1886-0572, 


Description 

Body elongate, laterally compressed in the posterior part; 
greatest body depth at level of the origin of anal fin, slightly 
more than five times into SL (14.3%-22.4%); head moder¬ 
ately conical (23.7%-25.8% SL); eye large (24.1%-29.0% 
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Table I. - Morphometric and meristic data from the type material of Physiculus dalwigki and Physiculus sudanensis. 



P. dalwigki 

P. dalwigki 

P. sudanensis 

P. sudanensis 

P. sudanensis 


(holotype) 

(ex-neotype) 

(holotype) 

(paratype) 

(paratype) 


MNHN 1996- 

BMNH 

MNHN 1886- 

MNHN 1886- 

MNHN 1886- 


1380 

1855.11.29.26 

0572 

0573 

0574 


190 mm SL 

193 mm SL 

262 mm SL 

231 mm SL 

225 mm SL 

Body proportions 

in %SL 

in %HL 

in %SL 

in %HL 

in %SL 

in %HL 

in %SL 

in %HL 

in %SL 

in %HL 

Predorsal 1 length 

29.2 

- 

29.0 

- 

28.2 

- 

26.8 

- 

27.1 

- 

Predorsal 2 length 

37.5 


35.8 

- 

34.0 

- 

33.3 

- 

32.4 

- 

First dorsal fin base length 

6.3 

- 

6.2 

- 

6.1 

- 

5.6 

- 

5.8 

- 

Second dorsal fin base length 

60.9 

- 

61.7 

- 

63.7 

- 

62.8 

- 

64.0 

- 

Preanal length 

37.0 

- 

33.7 

- 

35.9 

- 

35.1 

- 

36.0 

- 

Anal fin base length 

58.3 

- 

62.2 

- 

61.8 

- 

61.0 

- 

60.4 

- 

Pre-anus length 

27.1 


28.0 

- 

26.0 

- 

25.5 

- 

27.1 

- 

Pectoral fin length 

14.6 

- 

13.0 

- 

13.0 

- 

12.1 

- 

12.4 

- 

Prepectoral length 

26.0 

- 

28.0 

- 

26.7 

- 

26.8 

- 

27.6 

- 

Maximum body depth 

22.4 

- 

19.2 

- 

17.9 

- 

14.3 

- 

17.8 

- 

Least depth of caudal peduncle 

2.3 

- 

2.1 

- 

2.3 

- 

2.2 

- 

2.2 

- 

Caudal peduncle length 

6.8 

- 

3.1 

- 

5.3 

- 

5.6 

- 

5.3 

- 

Head length 

24.5 

- 

24.4 

- 

23.7 

- 

23.8 

- 

25.8 

- 

Preopercular length 

18.8 

76.6 

19.2 

78.7 

19.1 

80.6 

19.5 

81.8 

19.6 

75.9 

Snout length 

5.7 

23.4 

5.7 

23.4 

6.1 

25.8 

5.6 

23.6 

6.2 

24.1 

Eye diameter 

6.8 

27.7 

6.7 

27.7 

6.9 

29.0 

6.1 

25.5 

6.2 

24.1 

Inter-orbital width 

4.7 

19.1 

4.7 

19.1 

5.0 

21.0 

5.2 

21.8 

4.9 

19.0 

Upper jaw length 

11.5 

46.8 

11.4 

46.8 

13.0 

54.8 

11.7 

49.1 

11.6 

44.8 

Gape length 

7.8 

31.9 

9.8 

40.4 

10.7 

45.2 

9.1 

38.2 

9.3 

36.2 

Chin barbel length 

3.0 

12.3 

1.8 

7.4 

2.3 

9.7 

2.2 

9.1 

2.2 

8.6 

Head height at posterior border of 
orbit 

14.1 

57.4 

12.4 

51.1 

13.0 

54.8 

11.7 

49.1 

12.0 

46.6 

Morphometries 

Pelvic fin reaching anal fin ray no. 

Not reaching 

Not reaching 

Not reaching 

Not reaching 

Not reaching 

Pectoral fin reaching second dorsal 
fin ray no. 


2 

i 

\ 







Continuous tube of lateral line 

4 ,h -5 th 

ray of 


? 

Origin of 

3rd ray of 

2 nd ray of 

reaching... 

1 st dorsal 



1 st dorsal 

1 st dorsal 

1 st dorsal 

Discontinuous tubes of lateral line 

Caudal peduncle 


? 





Mid-point of 

reaching... 









2 nd dorsal 

Meristics 

First dorsal fin rays 

8 


7 


7 

8 

* 

3 

Second dorsal fin rays 

63 

67 

65 

64 

63 

Anal fin rays 

67 

72 

70 

68 

70 

Pectoral fin rays 

23 

24/25 

25 

26 

25 

Pelvic fins rays 


1 









Branchiostegal rays 

6 


7 


7 


7 


7 

Gill rakers (1 st arch) 

3+7 

3+8 

3+7 

3+8 

3+6 

Scale rows between base of first 

13 

10 

13 

12 

12 

dorsal fin and lateral line 











Scales in longitudinal series 

134 









Vertebrae 

16+43 

16+42 

14+42 

15+42 

15+43 

Light organ size and position 

in% InV-af 

in% InV-af 

in% InV-af 

in% InV-af 

in% InV-af 

Light organ diameter (LoD) 

18.2 

24.1 

19.0 

20.0 

17.6 


192 


Cybium 2018,42(2) 
































Biscoito & Gonzalez 


Physiculus sudanensis, a junior synonym of P. dalwigki 


Table I. Continued. 



P. dalwigki 
(holotype) 
MNHN 1996- 
1380 

190 mm SL 

P. dalwigki 
(ex-neotype) 
BMNH 
1855.11.29.26 
193 mm SL 

P. sudanensis 
(holotype) 
MNHN 1886- 
0572 

262 mm SL 

P. sudanensis 
(paratype) 
MNHN 1886- 
0573 

231 mm SL 

P. sudanensis 
(paratype) 
MNHN 1886- 
0574 

225 mm SL 

Distance between interventral line 
and anterior margin of light organ 
(InV-Lo) 

6.1 

0.0 

0.0 

0.0 

2.9 

Distance between posterior margin 
of light organ and anus (Lo-An) 

19.7 

20.7 

19.0 

17.1 

20.6 


HL); snout moderately long (23.4%-25.8% HL), blunt at tip; 
mouth terminal, slightly oblique, upper jaw reaching to ver¬ 
tical from centre of eye (Figs 2-4); jaw teeth small, slightly 
recurved, in a graded series, smaller in outer rows; symphy- 
seal separation wide (Fig. 5); chin barbel small (7.4%-12.3% 
HL); outer gill rakers on first gill arch small, varying from 
spinous tubercles to small clubs with spinous tips near angle 
(Fig. 6). 

Scales small, ca. 126-134 in longitudinal series; 10-13 
scale rows between base of first dorsal fin and lateral line; 
scales present on head and gular region; 3 scale rows pene¬ 
trating onto first dorsal fin; 1 scale row penetrating onto sec¬ 
ond dorsal and anal fins; lateral line starting above angle of 
opercle; continuous tube of lateral line very short, just reach¬ 
ing origin of first dorsal fin; discontinuous tubes of lateral 
line reaching caudal peduncle. 

First dorsal fin higher than second, 3 rd ray longest, a 
noticeable gap separating first from second dorsal fins; sec¬ 
ond dorsal fin origin slightly behind a vertical through ori¬ 
gin of anal fin, both fins equally sized and not indented, their 
rear tips rounded; pectoral fins symmetrical, their origin 
almost at level of vertical through origin of first dorsal fin 
and extending to below 2 nd to 5 th second-dorsal fin rays; pel¬ 
vic fins small, the first two rays elongate, not reaching anal 
fin; caudal peduncle narrow, caudal fin rounded and well 
separated from second dorsal and anal fins. 

Light organ large (Fig. 7), its diameter (LoD) ranging 
from 17.6% to 24.1% InV-af and located immediately behind 
or very close to interventral line; distance from interventral 
line to anterior margin of light organ (InV-Lo) 0.0% to 6.1% 
InV-af; distance from posterior margin of light organ to anus 
(Lo-An) 17.1% to 20.7% InV-af. 

Vertebrae: 14-16+42-43 = 56-59. 

Other morphometric and meristic characteristics are 
given in table I. 

Colouration in preserved specimens 

Body overall brownish, abdomen and flanks lighter with 
bluish tinge; branchiostegal membranes black; peritoneum 
black. 


Distribution 

P. dalwigki is restricted to the eastern Atlantic Ocean 
and western Mediterranean Sea, from the Galicia Bank 
(42°44’N, 11°39’W) and along the African slope from the 
Strait of Gibraltar to at least 20°45’N (Mauritania), the Mac- 
aronesian archipelagos of the Azores, Madeira, Canaries, 
and Cape Verde and the mid-Atlantic seamounts south of the 
Azores (Shcherbachev et al ., 1985; Gonzalez et al ., 1988, 
2008, 2010; Paulin, 1989b; Cohen et al ., 1990; Santos et 
al ., 1997; Banon et al ., 2002; Menezes et al ., 2004; Reiner, 
2005). It has been caught between 100 m and 900 m of depth 
(Cohen etal., 1990; Shcherbachev etal., 1985). 

Remarks 

P. dalwigki can be distinguished from all other Atlantic 
Physiculus species by the position of its light organ (0-6.1% 
vs. 8.2-39.7% InV-af). Also its diameter is larger (17.6- 
24.1% vs. 5.2-13.2% InV-af) than in all other Atlantic spe¬ 
cies, but P. karrerae (14.8-21.3% InV-af), from which it dif¬ 
fers by the position of the light organ (0.0%-6.1% InV-af vs. 
8.2%-16.8% InV-af), arrangement of jaw teeth (graded vs. 
subequal), scales on gular region and vertical fin membranes 
(present vs. absent), continuous tube of lateral line just 
reaching origin of first dorsal fin (reaching beyond second 
dorsal fin origin in P. karrerae) , and pelvic fins not reaching 
anal fin (reaching beyond the 1 st anal fin ray in P. karrerae). 

The existence of a well-preserved holotype of P. dalwigki 
(MNHN 1996-1380) (Fig. 2) makes the neotype designated 
by Paulin (1989b) (BMNH 1855.11.29.26) (Fig. 3) no longer 
valid and therefore with no type status. 

Validity of P. sudanensis Paulin, 1989 

After a comparison of the type material of P. sudanensis 
with the holotype and other material of P. dalwigki (Tab. I), 
no significant differences between the two species could be 
observed. Most of the body proportions and meristic char¬ 
acters overlap or differences found are minimal. Moreover, 
Paulin (1989b) diagnosis of P. sudanensis cannot be of any 
use, as it is the result of a mixture of three different species: 
P.fedorovi, P. bertelseni (Shcherbachev, 1993) and P. suda¬ 
nensis. 
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The type locality of P. sudanensis is well within the area 
of distribution of P. dalwigki , the eastern Atlantic Ocean and 
not the coast of Sudan in the Red Sea, as Paulin (1989b) erro¬ 
neously gave. The genus Physiculus contains many species 
and is widespread in all major oceans, but individual spe¬ 
cies have fairly restricted geographical distributions (Pau¬ 
lin, 1989a) and up to the present there are no known species 
occurring in more than one ocean basin (Froese and Pauly, 
2017). 

Therefore we come to the conclusion that P. sudanensis 
(Fig. 4) is a junior synonym of P. dalwigki. 
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